Case Report 1 A previously healthy male patient, 62 years of age, presented in our hospital with severe pain in 2 his right ear. Ten days prior to presentation, the patient had started treating his earache by placing 3 pieces of clay in his external auditory meatus. When the patient was seen in our hospital, the clay 4 was removed and the ENT specialist diagnosed acute otitis media and otitis externa, with 5 perforation of the tympanum. Amoxicillin-clavulanic acid was prescribed and the patient was 6 discharged home. Two days later the patient presented again with headache, earache, hearing loss 7 and neck stiffness. Physical examination now showed Kernig and Brudzinski's sign positive, a 8 right-sided nystagmus and diplopia. He was febrile (39.5°C) and hypertensive (160/100 mm Hg) 9 but was well orientated. The patient was admitted with suspected bacterial meningitis secondary 10 to otitis media and blood was taken for cell count, chemistry, and culture for which it was 11 inoculated into paired aerobic and anaerobic bottles of the Bactec blood culture system (Becton 12 Dickinson Diagnostic Instrument Systems, France). CRP on admission was 168mg/L and ESR 13 was 105 mm/h .Following a CT scan, lumbar puncture was performed using standard aseptic A CT scan made before lumbar puncture showed signs of right-sided otitis media and mastoiditis. 19 Gas was seen along the tentorium and vermis cerebri (figure), compatible with intra-cranial gas 20 formation. Broad-spectrum antibiotic treatment with flucloxacillin, ceftazidime and 21 metronidazole was started. Surgical intervention aimed at draining the mastoid was carried out abundant pus and necrotic tissue extending to the brain tissue. Swabs were taken of pus present in 24 the mastoid for culture, however no samples were collected specifically for anaerobic culture. 25 The swabs were plated on sheep blood agar, MacConkey and chocolate agar plates (Oxoid, 26 United Kingdom) which were incubated under aerobic conditions, and on one sheep blood agar 27 plate which was incubated under anaerobic conditions. 28 The patient's condition deteriorated in the days following admission, when he required 29 mechanical ventilation following an epileptic seizure. An MRI scan showed signs of encephalitis 30 and thrombosis of the right sigmoidal sinus and the patient was transferred to a tertiary care unit 31 for neurosurgical care.
32
Necrotic tissue from the mastoid was subsequently excised and intra-cerebral pus was drained, 33 and samples were placed in a sterile container for culture. Although no anaerobic transport 34 medium was used, the transport time to the microbiology unit was sufficiently short to assure (table 1) . 73 Other microorganisms associated with gas formation include some enterobacteriaciaea (13), 74 Bacteroides spp. (8), Peptostreptococcus (10) and Fusobacterium (14) . In the case of this patient, 75 the infection was polymicrobial and the Clostridium spp. which were cultured may have 76 contributed to the formation of intracranial gas.
77
Only small studies have investigated the outcome of intracranial infections with gas formation. 78 Interestingly, the mortality due to these infections tends to be low, contrary to infections with gas 79 formation elsewhere in the body. Prompt surgical intervention nevertheless, appears to be 80 essential in addition to antibiotic treatment. Overall mortality due to brain abscesses outside the 81 developing world is still significant around 10%, and in the developing world it is be as high as 82 30% (3, 11) . 83 Although C. glycolicum has been isolated from human wounds, peritoneal fluid and feces (4), it 84 was, until recently unclear whether any pathogenic role could be ascribed to this microorganism. 
